The value of pyuria in the diagnosis of urinary tract infection is related to the accuracy and reliability of the technique by which it is assessed. Two methods are widely used for this purpose, centrifugation of the urine with an estimate of the number of pus cells 'per high-power field', and an actual count of the pus cells in uncentrifuged urine in a counting chamber. It is not the purpose of this paper to compare the relative importance of pyuria and bacteriuria in the diagnosis of urinary infection, but only to evaluate the two techniques used to measure pyuria in this circumstance. Stansfeld and Webb (1953) , Linneweh (1958) , and Zapp and Jung (1963) all made this comparison and obtained different results. Pryles and Eliot (1966) found the discrepancy so great that they concluded that. . . 'satisfactory correlation was not possible'. These results prompted a further assessment of this unsatisfactory situation.
Materials and Methods
Examination was made in duplicate of 406 specimens or urine, without foreknowledge of the result of the altemative technique. The measurements were always completed within 2 hours and the majority within about 30 minutes. Uncentrifuged cell counts were performed by the author, and centrifuged estimates by several members of the laboratory staff. This factor should be bome in mind when considering the results.
Pus cell counts were performed on fresh uncentrifuged, well-mixed urine in a Fuchs-Rosenthal counting chamber (Houston, 1963) . The result was expressed as pus cells/cu.mm. of uncentrifuged urine.
5-10 ml. of each specimen of urine was then centrifuged in a 10 x 1 * 2 cm. tube at 2000 r.p m. for 5 minutes round a circle radius 16-5 cm. (to the bottom of the bucket). The supernatant fluid was decanted and the cellular sediment resuspended in whatever fluid remained. The resuspended cells were tapped on to a slide and covered by a 2 cm. square coverslip. using a x 63 objective and x 12 5 eyepiece, the number of pus cells in a number of separate 'high-power fields' was estimated and the result expressed as 'pus cells per high-power field' (h.p.f.).
Bacterial counts were performed either by the pour Received February 3 1969. plate technique (Kass, 1956) or by the 'standard loop' technique of Hoeprich (1960) . In the latter case the results were verified periodically by comparison with those of the more accurate pour plate method.
Results In all, 406 specimens were submitted to duplicate analysis. Fig. 1 compares the results obtained on individual specimens by the two techniques.
Of the 406 specimens, 41 contained > 100 pus cells/cu.mm. but less than 5 pus cells per h.p.f. in the centrifuged deposit; 29 of these (71 %) contained > 105 bacteria/ml. in addition. Fig. 2 shows the results of 54 separate pus cell counts on 11 specimens of uncentrifuged urine. 50 (93 %) of these counts were within ± 25% of the individual mean for the specimen.
Discussion
More than 100 pus cells/cu.mm. of uncentrifuged urine represents gross pyuria; normal urine rarely contains > 10 pus cells/cu.mm. (Stansfeld and Webb, 1953; Linneweh, 1957 Linneweh, , 1958 Stansfeld, 1962; Zapp and Jung, 1963; Houston, 1963; Braude et al., 1967) .
On the basis of these reports the uncentrifuged pus cell counts were grouped into three categories: > 100/cu.mm. abnormal; 11-100/cu.mm. doubtful, probably abnormal; 0-10/cu.mm. normal. Using the centrifugation technique; 5 or more pus cells per h.p.f. are generally accepted as significant (Kass, 1956; Pryles, 1960; Riley, 1964; Kunin, Deutscher, and Paquin, 1964) , but some authors accept only 10 or more pus cells per h.p.f. (Jackson, Grieble, and Knudsen, 1958 Multiple uncentrifuged pus cell counts on the same urine specimen yielded results that were within 25% of the mean value for each specimen in 930o of instances; Gadeholt (1964) found only a 10% difference between duplicate counts using a similar technique. By contrast, centrifuging the urine introduces a large number of variables. The speed of revolution and the radius of the centrifuge head, the care with which the supernatant fluid is decanted, the means of transfer of the resuspended cells to the microscope slide, the weight and size of the coverslip, and the size of the 'high power field' observed must all be controlled to achieve reproducible results (Gadeholt, 1964 Table summarizes other reports where bacteriuria has been related to pyuria, as measured in centrifuged and/or uncentrifuged urine. The results clearly show a better correlation of bacteriuria with pyuria when the latter is measured in uncentrifuged urine-best illustrated by the results of Pryles and Eliot (1966) . When measures of pus cell concentration yield equivocal results, an estimate of the white cell excretion rate has been recommended (Osborn and Smith, 1963;  Kennedy, Ormonde, and Murdoch, 1964; Fairley and Barraclough, 1967 (Linneweh, 1958 ) is a view supported by many authors (Stansfeld, 1962;  McGeachie and Kennedy, 1963; Osborn and Smith, 1963; Pryles and Eliot, 1966 ), yet the centrifuged deposit is still widely used: the present observations provide further evidence for its abandonment.
Summary
Duplicate examinations of 406 urine specimens using two different techniques for assessing pyuria are reported. It is concluded that the use of centrifugation should be abandoned in favour of cell counts performed on uncentrifuged urine in a counting chamber. 
